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Abstract 

M any states and districts are moving toward more targeted compen- 
sation policies as a way to attract higher quality candidates into the 
teaching profession and to encourage increases in productivity 
among current teachers. Rather than align pay increases only to 
level of education and years of experience, for example, many 
school systems have started to tie pay increases or bonuses to Na- 
tional Board Certification (NBC). But the practice has been ques- 
tioned, in part because of a lack of empirical evidence that NBC is 
an effective signal of teaching quality. The present study uses data 
from a large urban school district to examine the association be- 
tween student gains in mathematics in the ninth and tenth grades, 
NBC, and other indicators of teacher quality. Based on a variety of 
different specifications and student subsamples, we find robust evi- 
dence that NBC is an effective indicator of teacher quality. 
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Standards. I thank them for their financial support. I also thank Miami-Dade 
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administrators for their time and effort in the preparation of those data. The 
results reported here do not necessarily reflect the views of NSF, NBPTS, or 
the school district. I thank Robert Shuford, Linda Marr and Leslie Patterson 
for excellent research assistance, and Joseph Guzman, Daniel Burke, Michael 
Hansen, Jennie Wenger, and Tomas Husted for helpful comments and sug- 
gestions. Any errors are solely those of the author. 
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Executive Summary 



Although there is general agreement among policymakers, educa- 
tors, and researchers that teacher quality is key to student success, 
there is less agreement about the contribution that specific profes- 
sional attributes make to good teaching. This paper examines nearly 
108,000 individual student records collected from Miami-Dade 
County Public Schools to assess the contribution that teachers' pro- 
fessional characteristics make to student achievement in mathemat- 
ics in the ninth and tenth grades. Each student record was linked to 
his or her subject-area teacher to create a rich data set containing 
information on teacher characteristics, student background and 
behavior, and school environment. Student gains were then exam- 
ined in school years 1999-2000 to 2002-2003. T eacher characteristics 
that were considered in the models include: 

• Whether the teacher is new or experienced 

• Whether the teacher has a regular state certification in 
high school mathematics or middle school mathematics 

• Whether the teacher holds a teaching position in 
mathematics or has another primary job assignment 

• Whether the teacher has an advanced degree 

• The selectivity of the teacher's undergraduate school 

• Whether the teacher has National Board Certification 
(NBC), a pending application, or failed or withdrew 
from the program. 



One of the strengths of the present data set is the detail we have re- 
garding each of the ninth and tenth grade students that comprise 
our sample. I n addition to standard demographic indicators, we are 
able to control for a number of indicators of student motivation and 
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performance that may influence student gains on the end-of-year 
exams in mathematics. These include: 

• Whether the student is repeating the current grade level 

• Whether the student is identified as "gifted " 

• Whether the student had an out-of school suspension in 
the current year 

• The number of days the student was absent in the cur- 
rent year 

• The student's grade point average in core subjects 
(mathematics, science, language arts, and social studies) 
in the current year 

• The average teacher-assigned score over each marking 
period of the student's effort in mathematics class 

• The average teacher-assigned score over each marking 
period for conduct in mathematics class 

• The student's age 

• The student's grade level 

• Whether the mathematics class taken was above or below 
the student's grade level 

• Whether the student was enrolled in a I i mited-E n gl i sh 
proficiency program in the current year or in the previ- 
ous 2 years. 



Findings 

With the exception of undergraduate school quality, which can be 
interpreted as an indicator of the academic ability of the teacher (a 
factor often associated with student success), each of the teacher 
quality indicators made a correctly signed and statistically significant 
contribution to student outcomes. 2 When compared with students 
2 

The coefficient for failure or withdrawal from the NBC process was sig- 
nificant only at the 10 percent level. All other factors were significant 
at conventional levels. 
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whose teachers had never been involved with NBC, we found that 
students with otherwise similar teachers made larger gains if their 
teacher had a N BC and smaller gains if their teacher failed or with- 
drew from the N BC accreditation process. 

Keeping in mind that teachers bring bundles of characteristics to 
their classrooms and that those characteristics are correlated with 
one another, it is useful to compare predicted outcomes for stu- 
dents who have teachers with different professional profiles. After 
taking into account differences in the characteristics of their stu- 
dents, such comparisons show that students who had atypical NBC 
teacher made the greatest gains, exceeding gains of those with simi- 
lar teachers who had failed NBC or had never been involved in the 
process. Students with new teachers who lacked a regular state certi- 
fication, and those who had teachers whose primary job assignment 
was not mathematics instruction made the smallest gains. 



Conclusions 

In this study, NBC proved to be an effective signal of teacher qual- 
ity. I ndeed, seven of nine indicators of teacher quality that were in- 
cluded in the analyses resulted in appropriately signed and 
statistically significant evidence of their influence on student out- 
comes. Among those indicators, having an in -subject-area teacher, 
NBC and regular state certification in high school mathematics had 
the greatest effects. 

These findings suggest that school systems that wish to target pay 
increases to teachers of the highest quality can use NBC for this 
purpose. Such a strategy will benefit students in the long term if 
NBC has the desired effect of attracting better candidates into 
teaching through incentives that are targeted to top performers or 
by and raising the professionalism and prestige associated with 
teaching. To increase student outcomes in the nearer term, the 
challenge for school systems will be to implement professional de- 
velopment programs or strategies that change practices so more 
teachers will adopt methods used by those who have already earned 
a NBC. 
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I. Introduction 



Recent federal legislation has put increased pressure on school sys- 
tems to staff all classrooms with "highly qualified” teachers and has 
focused attention on the importance of teacher quality for improv- 
ing outcomes for students in kindergarten through twelfth grade 
(K-12). Prescriptions for improving the quality of the K-12 teacher 
workforce focus on instructional practices and/or market incen- 
tives. Those emphasizing instructional practices point to the need 
for improvements in the quality and alignment of preservice pro- 
grams and inservice professional development, with state and na- 
tional standards for K-12 course content and pedagogy. Those that 
focus more heavily on labor markets for teachers argue for the need 
to increase incentives to attract and retain high-quality teachers and 
to encourage teachers to strive continually to increase the perform- 
ance of their students. 

Pay-for-performance plans fall into this latter camp. A key goal of 
pay-for-performance strategies is to raise student outcomes by tar- 
geting pay increases (or bonuses) to teachers whose students out- 
perform expectations. In practice, such systems are not completely 
reliant on performance indicators for setting salaries but are, to a 
greater or lesser extent, additions to traditional pay systems that set 
salaries based on years of experience and highest academic degree 
achieved (Milanowski, 2002). By targeting pay increases to teachers 
who demonstrate superior performance, the thinking is that school 
systems will create conditions that will encourage current teachers 
to make greater effortsto help their students succeed. 

Research byLavy(2004) and Kenny (2003) offers some support for 
this contention. Moreover, pay-for-performance systems may en- 
courage top performers to stay in teaching, and may attract more of 
those with the potential to be top performers to enter the profes- 
sion (Milken Family Foundation, 2004b). Indeed, the general de- 
cline in relative earnings of teachers over time may help to explain 
the observed decrease, in national data, in the share of teachers 
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